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JP,2001-099498,A [CLAIMS] 
* NOTICES * 

, TO5d — been— ed by co mP u t e, So .e — na y no, .eflecUhe o rig ina, 

^"'shows the word which can not be translated. 
tin the drawings, any words are not translated. 



. CLAIMS 



— rwi^Xc— 

Refaction of a low-boiling point component character ized by the working fluid of the low 

pffi The refrigeration ^^ XP above-mentioned evaporator ] >n a 
temperature which cools a working fluid white rwjrang j hi ^. boiling pom t component. 
Sottle valve being in a damp » r ™lXt?med» p^suS of the working fluid from a 
[Claim 3] Claim 1 characterized by red from a condenser ] in a throttle valve with the 

Z X me above-mentioned evaporator to a 

° f T 5*SST 2 or 3 characterized die critical temperature 
4] The ■ff^XS^SSS non^tropy system mixing refrigerant being 
of the component ot at least 1 01 
below an abbreviation room temperature. 



[Translation done.] 
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JP,2001-099498,A [DETAILED DESCRIPTION] 



* NOTICES * 

jPO and NCIPI are not -sponsible ^ 
damages caused by tne use of this tr 

. c:^ the translation may not reflect the original 
! .This document has been translated by compute, So the translation 

JSS^ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




-DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
ISUAppncaUon,™, — rel a t es to ^on s^, ^ as a ^ un, 

frZZ stae the chlorofluocarbon of * a \*^tl" affects global warming as greenhouse 
destroys the ozone layer of the atmosphere uppe lay* ™°™J aoc!abon can use it no longer for the 
2 as a freezer and a refrigerant for refrigerators . *ese °moro of me new re fhgerant of a 

lubricating oil may operate under hav ln 8 s ^'™^ '°" ch „ being g00 d, and a room temperature 
tomoerature made into the purpose besides P ro f^vl7criticality) of the ratio to the critical 

S£ Generally the value ^Lt~^ ^ is difficult l ° 7^ 
temoeratureofstandardboihngwimanabsolutetemperar zer warehouse internal 

wS&perate a. aroom critical temperature's bemglow 

ttmoerature 1 greatly, since it is about 0.6 to 0.7 range in gs temperature that maintains 

Sn^ufe of especially the refrigerant for £g£»££ , which liquefaction takes 
whenever [ warehouse internal ^^^ J^eftigeration system is difficult to realize, 
coniointly are also high, construction of a practice new r emg . t b selecting that mixed 
WM] For Oris reason, to adjust propjt.es ^ components is tried. In this case 

Lresentation as a mixed refrigerant which cons.su presentation or each component 
attourf. a non-azeotropy mixing refhgerant can selec th cite M P e ^ of ^ 

™S wideTthe dew point line and aborting pom ^Sln temperatare, liquefaction 
Toflter sMe non-azeotropy mixing refhgerant ^ lufueftcbon "n oratio „ termination 

^nation temperature, when 'T^™ ^K2d^ 

temnerature under the conditions of P ressme ^f'!"Yane under isotonic, the refhgerant fill was made 
each phase changed by the ""S^^*^^ refrigerant gas tad : = frem 

Epomto^srs h 
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m • 

every component refrigerant arSftl with the tow-boJ|ng point rf ^ ^ 

[0006] What is shown in drawmgJ uses tiie ■ differ Afler making the mixed refrigerant 

refrigerant with whieh it ,s one example and ^ e bo rf ng po a condenser 2 „ what 

compressed by one set (compressor) rfa^ omp ^ a ion of the 2nd refrigerant with the more 
nses the 1st high refrigerant of the bofiing point fo of _ boiling point which realizes 
low boiling point, and is nsed for <?^^ f s separated by the vapor-liquid-separation 

cooling temperatnre aiming at the .2nd refiigemu J is ted a throttle valve 

machines 6 and 8, respective y, and these 1st and ^no .rc 8 exchangers 7 and 8 in 

4, and makes a refrigerant with the with an evaporator 5 via a 
drawing. The 3rd refrigerant with the lowest boiling . P 01 " ^ _ target temperature, 
toottkvalve 4, and cools the ins.de of • <^J_i__f2^ abon? [ that a manufacturing cost 
- [0007] However, such a refrigerator system ' ^ "enance, etc. is difficult a system, and 

[0008] , x. t A ^imnle svstem configuration realizes an efficient 

azeotropy mixed stock refrigerant. 
[EsforSoWingtHeProo^ 

forking fluid while resulting [ ^^^^^^Z^^ path which returns to a compressor 
temperature which returns to the co ^ e ^™ ^ d m evaporator from an evaporator, and 
through a compressor, a condenser a bottle valve - ma m P m ^ ^ nQn . 

pTomoting liquefaction of a low-boilmg point ^^^^Lt components. 
Seotropy system mixing refrigerant ^^^^^J^oSng fluid of the low temperature 
^ Moreover, by making into a evaporator ] in a throttle valve 

which cools a working fluid ^^^^^^Tcapacity can be improved effectively and 
bv the liquefied high-boilmg point component, remgerau v ' d d b cooling a working 
th'e dLharge pressure of the ^^^^XS^^ wilh the working fluid of the low 
fluid while resulting [ from a condenser ] inj ^^"^ rator to a compressor, 
temperature which returns ?> OV tZreof toe component of at least 1 of the above-mentioned 

[001 1] Moreover, when the critical temple of *°J^P? room tempe rature, the refrigerator 

non-azeotropy system ^^^^X^r^^ 
system which attains whenever [ supertnermai jea j 

So] The working fluid which consists of the ^JJ^^ 

is the conceptual diagram of one ^^Xgh heat is radiated with a condenser 
Sab^Tcompression was earned out with the co ™V™so^™& and kt a throttle valve 4 pass 
f and U is cooled by even the abbreviation ^^^^^aporates, the heat in a freezer is 
tough a dryer 3, and it is sent into an evaporator 5^™/™ ch Lurns to a compressor serves as 
absorbed and it returns to a compressor again The working tlm g ^ ^ time of me steady 

example, "refrigeration and air -condit onmg £ Yama ^ ^ be heated ^ hquefied ho t 

carries out like this, the gas by which it ^.^^^uefied on the other hand is supercooled 
refrigerant, it will ^}^^^^^^ valve, without intermingling residual gas at 
well below at saturation temperature, it goes unu 
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are not the things of the more than which is ^ r ^^^ 0 ^ hy use of the sensible heat, 
component, and makes the run cycle of such ^^^ w ^ ch of two or more 

[0014] However, in the non-azeotropy ^"^^Sfto dew point line will have dissociated 
components like this invention, since a bsa ^^^^ GMling i„ a condensation process makes 
as described above if it does in this way and ^^J^JLt re frigerant side, and the fall of 
the presentation of the liquid phase turn and shift to a low Don g p ^ rf 

the vapor pressure '^^^^^^^SX^ the boiling point changes ; with 
compression, and can promote this operation refiiger ant of a low-boiling 

presentations of the liquid phase, ^^J^Z^^t which did in this way and shifted to 

advance promptly with low voltage and * e ^~ «_^^__. on of , h e whole refrigerator system 
the condensation process «>P^^^^SSSm^b is made high and the low-boiling 

using the compressor of the same ca P acl ^^ S 0 C v ^ r 'h the boiling point in a mixed 

impfovement in the capacity of a refrigerator. Moreover, a^ougn ^ ted by cooling 

refrigerant is low and condensation 0^5°^^^^^ refrigerant with the low critical 
of tlfe mixed refrigerant by this ^at exchanger i ^actuation environment of a 
temperature which was not able to be made to ^^^^L™^ below to a room temperature, 
room temperature ] by cooling temperature are more high, 

To the low refrigerant of such the ho ^f^^^^ BA by the refrigerator system of the easy 
and superthermal refrigerating capacity ^^^^^dJa room temperature environment 
structure of one Yuan style using ^^^SST^ more two or more refrigerants 

^T^^ as compared ^^^^^^^ ST* 

vapor liquid separation cannot ^ IJ^^^SS condensation of a working fluid can be 
condensation process in front of a *^™^tf I mixed refrigerant of a return process to a 
promoted using the latent heat and the sensible teat of ^ i mixed i g ^ ^ fr ^ q 

compressor, and it can cool very effi ^^^^i^Xptly reflected in the pressure drop of a 
throttle valve is on extension of, a f°^XToSraSn may work effectively conjointly with being able 
compression process. In order that a ™nd heightening refrigeration capacity using die 

cools a working fluid in front of a ^^^^.^^of a compressor declines remarkably, the 
just before a compressor. That is, S a process feeds it back to a 
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^ft Tn nrder to check actuation of the refrige 
trouble in operation of a compreW. In order tc , cne re friger„.. 



conventional ioiuwi wmw. y . 

returning to the compressor f Shown m <te*m&2 . ^ refrigerant is not necessarily 

[0019] Since the analysis of the det ailed P^ sl f 1 ^ ies s se that it checks by operation of the 
required for the experiment which ^J^JSlNIDAD (refrigerator model name^ 
system and commercial produc n ^ h re w eran t (butane (C4H10 ) 55% and R-116 (C6F6) 

GL99EJ) is used for a refrigerator. The mixed retri was changed in 200-237g, and the 

was used as a mixed refrigerant, the fill to a refri gerator was c g measured . As a heat 

^reteachpart of A-G of a refrigerator ^^^^ length of 3m and used 
exchanger 1 0, this also n»f R ^S£^ The pressTm these system operations and temperature 
"the outer tube as passage of a return relrigeram. v 



are shown in Table 1 . 
{0020] 





y + RH 


l 6) 

OA* ** V-f 






(kg/cm 1 ) 

16.5 
15.0. 


thffiSJE 
CC) 

62T 
[ 83.4 
62.2 


(cmHg) 
" 10 

o 


CC) 

SJ 

35.3 
32.1 


APfllt 

CC) 
29.8 
29.5 
* 31 


CC) 
23.9 

~~ i5J 

-12.3 


(C) 
~ .70J0 
-71.6 

-55.0 


(g) 

Soo" 

219 
237 
200 


PIE" 


8.0 

*~ 19.5 
19.6" 
19.5 


66.9 
68.9 
| 69.4 


0 

0.06 


26.5 
22.4 
18.9 






-70.0 
-70.7 


219 
237 
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____ 



R0»«E«2!E*» 



200 




16.5 



xnag CO 



15.2 
5.6 
■24.6 



Mpaa cc) 



29.7 
29.3 
27.6 



Itlllgv""" — 

latent heat of butane is large. 



[0026] 
[Table 3] 

L « 3: 1 9 


j 

V , B - 1 


1 6 CD #9 S 


« K 


M & ft 


-f 9 V 
R-1 1 6 


ft t s 

C*Hio 

CF»CF a 


fY:. lmtm) 
-0. 5 
-7 8. Z 


ttJNBJE 

153.2 
1 9. 85 


f=tn..2tfW 

2. 1 
30. 4 



[0028] 
[Table 4] 
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St 4 



CkgfaB*) 



56 



14.6 
11.0 
10.0 



0.5 
9.6 



8.5 
10.0 



10.5 



11J 



11.26 
12.0 



ait 



12.6 



(cmllf) 



CC) 



0.1 



03 



03 



ox 



03 



CC) 



30.4 



29.8 



29.7 
293 



303 



303 



313 



323 



343 



3S3 



363 



363 



363 



363 



/J ( y * > + R 2 3 ) 



24.4 



-03 
-17.5 



-22 



-24 



-23.4 



-233 



■22.3 



■2L4 



-213 



-223 



-243 



-24.7 



-25.4 



AP CC) 



17.9 



-17.0 
-26.7 



MP CC) 



CC) 



303 



293 
263 



-263 



-30.9 



-30.9 



-303 



-293 



-28.9 



-283 



-29.6 



-80.7 



-30.7 



-31.4 



-03 



-43 



-2.6 



-0.4 



23 



3.4 



33 



3.7 



27 



-60 
-69.7 
-733 



-743 



-723 



-673 



•663 



(g) 



140 



160 
160 
170 



180 



200 



-66.0 
-663 



-64.4 



210 
220 
230 



240 



270 



m ■. staff*. VLK&nn33m*>mi-ew®^&x* L 



'[0029] 
[Table 5] 

$t 5: 7 



9 f 



r . 2 3 to » 1 W 8 K 



•f 9 y 



it m * 



C.H 



CHF, 



CC. latm) 



-0. 5 



-8 2. 03 



CC) 



15 3.2 



2 5. 8 2 



H « 



2. 1 



4 9. 3 



[0030] Although R-23 has the boihng point .ower " ^^T5?S^ 

o Table 5, on the other hand, since vapor pressure ,s very high th ^rnr^ratureo^ rf 

to the above-mentioned table 4, and '^f.^i'Sta, in this case, there is 
BUT AN R23 system refrigerant can be ****** ' ^^SSSS'ftom a fill like the above- 
almost fixed proper range ™ refrigerating capacity does no. 
mentioned case, and even if it increases a remgerau refrigerant of the two-component system 
improve. Although the refrigerator of marketing of he "™ ™^^^ed by system operation 
w/s filled up with the *<-^^^^ mixing 
in it, these operations are common m the large range 01 u« num ber of the classes of the 
refrigerant, or the class of these refrigerants, and it » or mo re numbers, 
refrigerant to combine also demonstrates same 7quid phase shifts to a 
[0031] That is, the principle of ™" of a non- 
low-boiling point component side ^^^^^^ liquid phase also falls by it, can also 
azeotropy system mixing refrigerant, and ^*«™«P™ refrigerating capacity remarkably while it 
reduce a necessary compression pressure and can impr ^^^^ b y oiling point curve of the 
becomes possible [ falling frozen temperatoemore] ^^^Jib, it possible to 
vapor-liquid-equilibrium curve of a mixed refrigerant -^^^^ ^ boiling point which 

and the critical pressure, and can be cmaa ^ B ^^- structur e where capacity is more large in 
==n=e^^ 
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Ae tubing and the thing of a helicol traveli^ave tube or a 



configuration, it can change to 
laminated structure can also be adopted. 



[Translation done.] 
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